Keywords: betulin, benzoic acid, phthalic acid, melt, esterification, betulin-3,28-dibenzoate, betulin-3,28-diphthalate.
The development of simple and efficient methods for preparing esters of 1 was stimulated by their high biological activity. Replacing anhydrides and chlorides of organic acids by the corresponding available acids would simplify and reduce the cost of preparing esters of 1.
The goal of the research was to study esterification of 1 by melts of benzoic and phthalic acids. Esterification of 1 by propionic acid in the presence of H 3 PO 4 in toluene with removal of the H 2 O released by the reaction is known to give betulin-3,28-dipropionate [5] .
The corresponding betulin esters could not be produced if the reaction of 1 with benzoic or phthalic acid was carried out in toluene in the presence of H 3 PO 4 . It was found that 1 began to isomerize into allobetulin if the reaction was carried out for 6-8 h.
Betulin (1) was esterified by the aromatic acids upon fusion of 1 with benzoic or phthalic acid at 190-200°C to produce betulin-3,28-dibenzoate (2a) or betulin-3,28-diphthalate (2b).
The IR spectrum of 2a differed from that of 1 by the lack of a broad OH absorption band at 3429 cm -1 and the appearance of a C=O ester absorption band at 1719 cm -1 . Other resonances in the spectrum of 2a were close to those of 1. This indicated that the skeleton of 1 was unaffected during the reaction. The IR and NMR spectra of 2b agreed with those in the literature [3, 6] . Thus, betulin dibenzoate (2a) and diphthalate (2b) were prepared for the first time by heating 1 with benzoic and phthalic acids at 190-200°C. The structures and compositions of 2a and 2b were established using IR and NMR spectroscopy and elemental analysis.
EXPERIMENTAL
IR spectra were taken from KBr pellets (3 mg of sample per 300 mg of KBr) in the range 400-4000 cm -1 on a Tensor-27 Fourier IR spectrometer (Bruker, Germany). 13 C NMR spectra were recorded in CDCl 3 (TMS = 0) on a Bruker Avance III spectrometer (600 MHz). Elemental analyses were performed on a Flash EA TM 1112 elemental analyzer (Thermo Quest, Italy). The amounts (%) of C, H, and O were determined simultaneously. Analytical data for 2a and 2b agreed with those calculated.
Melting points were measured on an Electrothermal A9100 apparatus. TLC used Silufol plates (Chemapol, Czech Rep.) and solvent system CHCl 3 -MeOH (20:1) with detection by phosphotungstic acid solution (20%) in EtOH followed by heating at 100-200°C for 2-3 min and by I 2 vapor. Betulin was prepared by the literature method [7] . 
